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Abstract 
As global aging progress, disaster preparedness for elders is becoming a critical issue because their special needs have not been 
well accommodated in the case of disaster relief. This study is prepared to share the experience of this crisis in East Japan with 
both developed and developing parts of world, so that we will be better prepared to accommodate the needs of older population 
in the future disaster relief effort. The study aimed to examine the lessons and learned older people faced as a result of their 
displacement, and to assess the impact of the disaster on their wellbeing and the forms of support available to them. The study 
was conducted in two cities in Iwate and Miyagi prefectures, selected for the severity of impact of the tsunami and the high 
concentration of older people. Data was collected between December 2012 and March 2013. About 70% of the survey 
respondents were at home when the earthquake began.  More than half the respondents moved to their assigned evacuation sites. 
Almost half of respondents in both cities evacuated with family members, indicating the large numbers of older people living 
with or near to family members. Among the females under 75, the number that replied ‘Story and wisdom from the past’, 
’Tsunami Warning’ and ‘Training in Preparation for Tsunami’ were high. Disaster preparedness and training should build 
confidence and encourage older residents to take immediate and appropriate action in an emergency. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
As global aging progresses, disaster preparedness for elders is becoming a critical issue because their special 
needs have not been well accommodated in the case of disaster relief. To better prepare the future disaster incidents 
for older peoples, identifying risk factors and challenges in the everyday lives of older people is critical for effective 
disaster risk reduction and management, and can contribute to effective policy interventions and appropriate 
allocation of resources. The East Japan earthquake and Tsunami that occurred on March 11 2011 caused severe 
damage to the Tohoku Coastal region.15, 883 people lost their lives, and 56.35% people ware over 65 years old 
[6,7].The affected regions had very high population of older people[13]. While this disaster occurred in Japan where 
the system of disaster preparedness is in place, its experience among the older population in the case of disaster 
seems to be similar to other incidents, and many recurring issues were captured in the survey. Therefore, this study 
is prepared to share the experience of this crisis in East Japan with both developed and developing parts of world, so 
that we will be better prepared to accommodate the needs of older population in the future disaster relief effort. 
Considering the number of death and hardships caused by disasters, it is clear that older people requires special 
supports that was not always met in the case of disaster relief efforts [9]. For example, during Hurricane Katrine in 
2005 older people’s morbidity increased by 12% in the year following the disaster [17,19]. A preparedness plan 
should also include information about how older people will be able to re-establish their familiar lifestyle. This 
requires looking into both the effectiveness of the process of immediate disaster response, as well as the long-term 
recovery process. The combination of the factors outlined above heighten the important of understanding the 
situation of older people displaced by the disaster as a basis for the delivery of on-going assistance and future 
emergency response planning. This study will conclude with our lessons and learned to prospects for the 
revitalization of the devastated communities, not only from the natural disasters but also the changes caused by the 
global ageing phenomena. The study aimed to examine the lessons and learned older people faced as a result of their 
displacement, and to assess the impact of the disaster on their wellbeing and the forms of support available to them. 
2. Background to Great East Japan Earthquake 
On 11 March 2011, the Great East Japan Earthquake (GEJE) measuring magnitude 9.0 occurred off the Sanriku 
Coast of Northern Japan. This earthquake caused one of the most devastating tsunamis in recorded history [10].This 
incident left vast damage in a wide section of the coastal area (561km) of Japan, especially in three prefectures: 
Iwate, Miyagi, and Fukushima [7,10,11]. This crisis was significant because not only the severity caused by the 
combination of earthquake, tsunami, and nuclear power plants failure, but also for the fact that disaster occurred in 
regions that had this crisis were already facing rapid growth of older people and shrinking number of young 
people[2,12]. Some even struggled to remain as viable communities due to the combination of the high proportion 
of older people, migration of young people, and low fertility rate [13,21]. 15,883 people lost their lives and 2,668 
are missing, which was significantly higher than Kobe earthquake where 6,434 people died [1]. Because of the wide 
range of damage caused by the tsunami, 126,656 houses were totally destroyed, and 272,300 houses were partially 
damaged [1,7]. Along with the nuclear power plant accident in Fukushima, this disaster forced approximately 
470,000 people to evacuate. Immediately after the earthquake and tsunami, 8,000,000 households lost power and 
1,800,000 households had water outage that paralyzed the basic life system as well as communication systems in 
these region[14].2,182 evacuation sites provided for evacuees to obtain basic life support till they could move to 
temporary housing units or their family or relatives. 53,194 temporary housing units were newly built and 
approximately 60,000 existing apartment units were provided to house those evacuees till permanent 
accommodations will be built [7,15]. 
  As in every disaster, certain older people or disabilities groups were more vulnerable than others to the effects 
of GEJE. Vulnerability to the impacts of natural hazards normally varies by social and demographic group 
[3,4,16,18], and the GEJE was no exception, the older people providing to be the most vulnerable. 56.35% of those 
who lost their lives, and 89.1% of disaster related death of GEJE were over 65 years old [1,14]. They are physically 
weaker than other groups, and could not run fast enough to reach higher ground. 
  It is against this background of vulnerabilities that we posed the following research question: what were the 
main vulnerabilities faced by older people? What past-experience was usefulness for older people to evacuate 
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safety? How do these experiences contribute to extending our understandings of older people’s disaster 
preparedness? 
3. Method 
3.1. The Participants 
Self-reported questionnaire and interviews were conducted with older people aged between 60 and 90 up years 
(median age 73.4 years) two years after 11 March 2011 earthquake. The sample was recruited from Iwate and 
Miyagi Prefectures, and all participants had been residents in Iwate and Miyagi Prefectures during GEJE. The 
sample was gathered from Miyako city of Iwate prefecture and Ishinomaki city of Miyagi prefecture. These two 
cities were chosen due to the high concentration of older population in the tsunami affected area, and had local 
outreach and support from organizations. We carried out with 206 older people in two cities. Miyako city is facing 
to Sanriku seashore surrounded by mountain and hills. 99,885 people live in the total area of 2,672Km2. Aging 
population of Miyako city,30.2% is over 65 years old, 23.1% couples who are both over 65 years old, and 21.7% 
older over 65 years old living alone. Damages caused by the earthquake and tsunami, in Miyako city 1,100 death, 
missing and 4,000 evacuees. Ishinomaki city is the second largest city in Miyagi prefecture that is facing to seashore 
and city does not have high ground or hills around. Aging population of Ishinomaki city, 27.2% is over 65 years old, 
10.8% couples who are both over 65 years old, and 9.3% older over 65 years old living alone.  
 Damaged by earthquake and tsunami, in Ishinomaki city 3,170 death ,759 missing and 1,438 evacuees(see Table 
1).Participants were recruited through support organizations and community leaders and researcher and 
organizations managers distributed the research information and questionnaire and home visit to interview, to male 
and female evacuees over the age of 60 years. Those who wish to participate responded to the questionnaire and to 
the researcher. Other Information was gathered through face-to-face interview and through group discussions and 
self-recorded questionnaires during organized events in temporary housing units. 
Table 1. Demographical information 
 
3.2. Procedures 
     A structured questionnaire, with multiple choice and open-ended questions-, ‘Where were you at the time of 
disaster?’, ‘To what location did the elders evacuate?’, ‘What was the useful information for you at the moment of 
the earthquake and tsunami?’ Older People could answer in any way they wished, and we did not direct their 
responds. The survey mainly examined the experience of older people who had been severely affected by the 
tsunami, the majority of whose houses had been destroyed or swept away. Thus, the number of respondents who live 
in temporary housing community presented in this survey is likely to be higher than the population based statistics. 
The Interviews and self-reported surveys at exercise events organized by temporary housing communities were 
mainly conducted during the daytime. The interviewers (first and second author) were Japanese researchers who had 
prior research involvement with post GEJE, and travelled from Tokyo to conduct the interviews. Volunteer 
interviewers with a pre-written structured questionnaires-not strictly bound by written questions, but focusing on 
active listening and encouraging a dialogue in order to understand the emotional status of the survivors at the time of 
Demographic features Miyako city Iwate prefecture Ishinomaki city Miyagi prefecture
Total population (land area in square km2) 99,885    (2,672) 163,216 (555)
% of total population over 65 years 30.2 27.2
% of older population that are couples both
over 65
23.1 10.8
% of older population who live alone 21.7 9.3
Nomber of Dead 517 3523
% of dead among older population 0.57% N.A
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the disaster. Interviewers found that being heard by volunteer third partied was cathartic for older survivors as it 
provided a way to ease their psychological suffering. It also allowed an honest exchange of views and opinions 
between the survivors and interviewers. Some interviews led to conversation that lasted for several hours. Data 
collected between December 2012 and March 2013.Ethical approval for this study was gained from Japanese Red 
Cross College for Nursing Human Ethics Committee, and no participants were distressed during the interview. 
3.3. Data Analysis 
The data analyzed by the first author. The Interview data differences among two cities, gender and age group 
were examined using Chi-square test of variance. A p<0.05 was considered statistically significant (SPSS Version 
21). 
4. Results 
The demographic characteristics of the participants are presented in Table 2. Data on survey 69.9% of 
respondents were living in temporary housing facilities and 24.5% lived in their own homes. About 70% of the 
survey respondents were at home when the earthquake began.  They described their alarm at being unable to stand 
up and fears of injury from falling belongings or the collapse of their houses as the tremors intensified. Reports on 
the severity of the tsunami were initially unclear and many older people remained in their homes tidying up and 
waiting for family members to return. While in many cases neighbours urged older people to leave their homes, 
some were unable to move immediately due to their physical or mental frailty. Consequently, older people who were 
not at home at this time were quicker to evacuate to higher ground, including those in functioning residential care 
homes who were immediately assisted.   
 More than half the respondents moved to their assigned evacuation sites. Others went to higher ground such as 
mountainsides, temples and multi-story buildings, judging these areas to be safer than the evacuation sites or to be 
the nearest place of safety.  
 Almost half of respondents in both cities evacuated with family members, indicating the large numbers of older 
people living with or near to family members. However, further analysis highlights regional differences in the 
proportion who escaped alone; a third of respondents in Miyako city, compared to 16% in Ishinomaki city.  This 
finding could be explained by the higher proportion of older people living alone in Miyako city (21.7% compared to 
9.3% in Ishinomaki), as well as established city-wide evacuation drills encouraging ‘Tsunami tendenko’ with the 
slogan ‘Run to higher ground and save yourself first’. 
The useful information for older people to evacuate on the earthquake and tsunami is presented in Table 3.In 
many cases, historical and cultural experience of tsunamis appears to have been key in older people’s decision 
making. Over a third (36%) of respondents in Miyako city reported that stories of previous tsunamis were most 
useful in guiding their actions, while 28% reported that city-wide evacuation drills were critical. In comparison, 
respondents in Ishinako city reported warnings from neighbours most frequently (25%), followed by stories from the 
past (16%).  
In both Ishinomaki and Miyako,’Education/Previous Training’ was the most reliable knowledge that helped 
victims get to safety. Among the females under 75, the number that replied ‘Story and wisdom from the past’, 
‘Tsunami Warning’ and ‘Training in Preparation for Tsunamiÿ were high. (p<0.05) 
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Table 2. Characteristics of study participants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Characteristics of study participants 
 
 
 
 
 
Under 75 Over 75 Under 75 Over 75 Under 75 Over 75 Under 75 Over 75
(n=9) (n=12) (n=56) (n=34) (n=17) (n=15) (n=35) (n=28)
Story and wisdom from the past 7(30.4%) 11(47.8%) 38(40.4%)* 21(23.3%) 6(18.2%) 5(15.2%) 12(18.5%)* 8(12.3%)
Experience from the past tusnami 3(13.0%) 7(30.4%) 9(9.6%) 2(2.1%) 1(3.3%) 2(6.1%) 3(4.6%) 1(1.5%)
Training in Preparation for Tsunami 3(13.0%) 9(39.1%) 24(26.7%)* 13(13.8%) 3(9.1%) 2(6.1%) 5(7.7%) 1(1.5%)
Tsunami Warning 2(8.7%) 2(8.7%) 11(11.7%) 8(8.5%) 1(3.3%) 3(9.1%) 7(10.8%) 3(4.6%)
Evacuation Map 2(8.7%) 2(8.7%) 4(4.3%) 2(2.1%) 1(3.3%) 1(3.3%) 1(1.5%) 0(0.0%)
Reminder from neighbors 1(4.3%) 3(13.0%) 18(19.1%) 5(5.3%) 3(9.1%) 3(9.1%) 4(6.1%) 5(7.7%)
Other 3(13.0%) 2(8.7%) 12(12.8%) 4(4.3%) 4(12.1%) 3(9.2%) 4(6.1%) 10(15.4%)
N/A 1(4.3%) 0(0.0%) 1(1.1%) 2(2.1%) 3(9.1%) 1(3.3%) 4(6.1%) 3(4.6%)
Chi-square test was used. *p<0.05
 ISHINOMAKI䚷䠟䠥䠰䠵MIYAKO䚷䠟䠥䠰䠵
Male(N=21) Female(N=90) Male(N=32) Female(N=63)
Miyako city Ishinomaki city
(n=111) (n=95)
Gender
    Male 22 30
    Female 89 65
Age,years
    60-74 62 51
    75+ 49 44
Location at the earthquake
   Home 83 69
   Not-home 28 26
Evacuate location
  Evacuation shelter 60 43
  Home 3 14
  Relative and Friend house 10 3
  others 38 35
Assistance to evacuate
  Alone 38 15
  Family member 50 49
  Neighbors 18 18
  others 5 13
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5. Discussion 
The time the tsunami reached the cities after the earthquake was not a short period of time to evacuate; however, 
many lost their lives. The main reasons are 1)level of tsunami was anticipated much smaller in the beginning which 
gave inaccurate impression about the tsunami for general public and slowed down people’s evacuation 
behaviour,2)electric failure caused by earthquake limited information distribution via TV or telephone, so that many 
did not know what to do or how to prepare,3)tsunami warning was not properly functioning after the M9 earthquake, 
and more than half of local residents did not obtain any form of evacuation information after the earthquake. 
Disaster preparedness should also include “enhancing the sense of urgency” for local residents to take immediate 
actions in the case of an earthquake. A report found that people who were at home were more reluctant to evacuate, 
compared to those who were already outside. One of the most common reasons for not leaving the house was to tidy 
up after the earthquake knocked many things over. Several people were also waiting for their family members to 
come home. Since elders tend to stay home longer than younger people, it is essential to incorporate this issue into 
evacuation plan. 
The comments from this study suggest that the current evacuation plan may not be sufficient for cities that have 
growing numbers of older people. Learning from the East Japan earthquake and Tsunami experience, Japan Cabinet 
office issued a report that suggests developing a barrier-free evacuation route and information sharing system for 
municipalities[2]. This study can be expanded to provide more suitable evacuation plan, information distribution, 
and education for disaster preparedness for older people that both cities and individuals can take concrete actions ate 
the time of disaster. The useful information in the case of evacuation was different depending on the cities. In this 
study, older people in Miyako city mentioned that the stories about tsunamis they had heard from their family and 
neighbors were the most helpful in deciding what to do after the earthquake. On the hand, the most helpful 
information among Ishinomaki City respondents was reminder from their neighbors. 
Older people also mentioned that the city’s frequency of evacuation drills and their own personal experiences of 
tsunamis saved their lives. In comparison, in Ishinomaki city, their neighbor’s alert was mentioned most frequently, 
followed by the stories from the past. This finding indicates that the residents in Miyako city were well aware of the 
best immediate response at the time of the earthquake and tsunami through their city’s frequent evacuation drills. 
This result might also be influenced by the past history related tsunami incidents in this region. It is assumed that 
people from Miyako city are more aware of the threats caused by tsunami due to their past disaster history [8, 11]. 
The two major tsunami incidents in this region were Meiji Sanriku earthquake in 1896(M8.5), and Showa Sanrike 
earthquake in 1933(M8.1). At the Meiji Sanriku earthquake/Tsunami, 21,959 people lost those lives and more than 
10,000 houses were damaged, and at the Showa Sanriku 3,064 people lost their lives and 9,769 houses were 
damaged. Both Miyako (Iwate Prefecture) and Ishinomaki(Miyagi Prefecture) were affect by these disasters[7,14], 
however, they had different experiences in these tsunami incidents. According to history documents, in both 
Tsunami incidents, Iwate Prefecture had more damaged than Miyagi Prefecture. In the Meiji Sanriku earthquake and 
tsunami, approximately 18,500 victims were in Iwate Prefecture, and 3,500 victims were in Miyagi Prefecture. In 
the Showa Sanrike earthquake and tsunami, approximately 2,600 victims were in Iwate Prefecture, and 300 victims 
were in Miyagi Prefecture [6, 11]. Therefore, people, especially older people can aware of the stories from their 
family members and neighbors. The stories regarding “tsunami tendenko” have been carried through many 
generations, which means run up to higher ground and save you first without helping others[8]. This study suggested 
that older people in Iwate Prefecture are more prepared for tsunami evacuation compared with the older people from 
Miyagi Prefecture due to these historical backgrounds [11]. 
Right after the earthquake, these were a power failure in a wide area, which caused inaccessibility to information 
from TV or communication through landline phone. Both Miyako and Ishinomaki cities were no exception. 
Residents needed to rely on emergency radio broadcasts to obtain further information. In some coastal areas, the 
earthquake also damaged the government’s emergency radio systems, and many might not have heard warning [20]. 
It is revealed that older people relied on their experiences, such as the tsunami stories they heard or drills in which 
they participated. It is clear that this experience also helped other family members. It was critical for older people to 
immediate judge what to do, and where to go, and how to get the evacuation areas in order to save their lives. 
Establish mandatory city level evacuation drills and practice regularly in community base. Experiential evacuation 
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drills should be in place for older people to practice navigating their evacuation route from home with or without 
assistance. 
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